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rrescnted in this paper. uhich they collected \-Jhile providing volunteer 
vision care in Honduras and Venezuela: I~en ICrivasick, O.D., Houston 
College of Opto"11etry, Bob Brooks , 0. D. , Eugene ne·Nayo, 0. D. , Carl Hillier, 0. '1 . , 
:3oh Peek , and nill J\erk, all of Pacific University. Special Thanks to 
Dr. Bohert Yolton for his patience, persistence anf1 creativity. 
Itf.i..~l~OI'"1 UCTION 
V .is ion (;are in Central and South JI.J.,1erica 
'f",,,o thirds of the \vorld 1 s inhabitants, over two billion people, 
live in less develojJed countries, a euphemism for abject poverty . Ar!tonc: 
the raultitudes of health problens they face, eye and vision Jisorders, 
q};ich subject them to as much as ~· to 6 tines r.1ore blindness than in •-.real thier 
~ountries, are presently recognized as treatab l e i-1ealth problents in need 
o .f attention . 1 T:1.ese problems, often the result of disease, poor nutrition, 
am~ poor environmental conditions; are complicated by limited resources 
such as facilities, funds and knoHledgeable vision care personnel within 
t he ;3peci~ic comttriee:;. For exa::aple, wl.1il e the U. ;; • enjoys a cor;,paratively 
IJ(~ ll distributed population of vision care practitione rs (11, SOOO onhth.'iLl,) ... 
lo;~i f:>tc: and 2J, ()'J C optometrists, or 1. :) vision c::tre providers per 10, Ju:; 
~-,cn; Cins ), I\-J.na r•1.'1· h a s only • 29 e ye doctors per l U, J GJ , and I:onG.uras f alL 
ev eu furtll"'r behind 1Jith .UG per 1J,)0J. 2 
i ;any or zaniz~tions, ;Jost o£t::::,n baaed in developed countries '>lhere 
VlSJ.OI: care in le~.;c~ developed countries. Treatment and prevention of eye 
disc.:;tses r.m.d research directed touard the protection of 2;00d vision h av e 
i.Jcen concerns of the \Jorld ':ealth Organization since its esta01isrL7ient in 
." 
l :; !t.J. J ILi. t l1e ·ver11acul.ar· o f 'healti1 care d.eli,rer·y syste11s, agen.ciea suc£1 
QS t~·t c:>se c:~r 12 re.ferre:! to as "external care agencies." 
i~x t ernal care a ;::encies serving the vision care needs of Central a/ td 
Sout i.c Aderica incluJe, dli!On;z, others, state chap ters o f ':olunte er Op to;·.tetr i c 
Servic es t o ;:,um.anity (VOSi-i.) and its student or::;anization SQ;;;[ , J..IGL\., 
t :: ;::: =·] .y ing 3a_Jaritans' a nd AHd ;;os de las Americas, t il e or c.anization 1J L.:h 
Hhich the author and contributors ~;vorked providing vision care and collecting 
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the c\ata presented in this paper. ' These groups generall:;,· serve rural 
areas and are vvell described by one VOSE representative's stater.1ent that 
VOSH is directed tm>Iard the '·'poorest of the poor. n He added, however, that 
uninct vision care needs in Latin America are so great that, ¥rhile VOSH 
ains to take care of those ·who have no vision care available and couldn't 
afford it if it \·J\2re available, "wealthy people cal l on us from as far 
'"aya as 100 r:1ile, offer . ing to pay •••• Vision care isn't a]ways available, 
H6 
aven >:<hen you have the money. 
The da t a i'resented in this paper \•Jere collected by volunteer optometry 
student interns of the Pacific University College of Optometry Student 
Optonetric Association A .. migos project vmrking -vJith .A.J11igos d e las Americas 
volun teers in rural areas of Honduras, Ecuador, and Venezuela <luring the 
Su:-Jmers of 1979 through 1982. 
TheAmigos de las Americas organization, based in Houston, Texas 
is a non-profit agency utilizing high school, college, and professional 
students for work in vision care as well as other health areas such as 
dental care and irru:runization programs. After collecting and sorting 
donated eyeglasses, the Pacific University students joined other A;-,1igos 
volunteers f or .four to six ·weeks in Central or South American countries 
providing the health carea for vlhich they had been trained. Generally 
they travelled to several small tmms within a given area during the 
;non th· ·lon~ term. 
Vision care teans consisted of a 3rd or 4th year optonetry sutdent 
and one or t ·o;.ro of the high school or college students to act as assistants 
to each optonetry student. These lay people ~-1ere taught "on the job" by 
t h-3 intern to take a t.iasic case history, perform visual acuity neasurerrtents, 
and dispense eyep;lasses. Examination sites v1ere usually small school 
rooms, portions of the Centro de Salud ( tolm health center or nurse's 
station) or even to~mspeople 's homes. 
Donated spectacles Here sorted before the trips, and sturdy frames 
\·lith specific pm;rers were selected. Others' past experience suggested 
tha t fevJ patients would require anisometropic or asti~Inatic prescriptions ; 
only prescrip tions with .75 D cylinder or .50 D anisometropia or less 
were selected for use. 
Pu~p_9~-~ 
Thepurpose of this paper is t\vofold; First, to provide an overvie-vJ 
of the visual acuity, refractive, and eye health status of the countries 
for Hhich student intern information has been collected (Honduras, Venezuela, 
and Ecuador), and compare it to information regarding the visual status 
of U.S. citizens. Second, to present the frequency with tiliich each spectacle 
po-v1er \·laS prescribed in order to provide guidance to future vision 
care tea-r'lS such as these. 
TI~e exat:1ination perfCi>rmed by Amigos de las Americas volunteers 
usua lly consisted of case history, including basic personal history 
and visual information, visual acuities at far and near, basic external eye 
evaluation, opthalnosco;_1y, retinoscopy and/or subjective refraction, s pec-
tacle presciption, and dispensing. J est near point lens . for presbyopes 
·:-;as a lso deterLlined, and Schiotz tonometry performed on nany patients 
vdth suspicious ophthalraoscopic signs. Some interns also dispensed anti· · 
biotic drops or oin t r.1ents for treating bacterial infections of the a dnex<:: 
and ::trttc.rior segment. 
Visual acuity rneasurernents ];·.Jere taken at 20 feet a nd approxinatel~,-
10 i nches, nost o f ten by the Amigos high school volunteers trained by the 
PUCO student interns. l) rinted letter and tumbling E charts vrere utilized 
f or distance acuities, the }?.ernell Chilu:s Recognition and Near ?oint 
Card as v1ell as reduced Snellen charts were used for near acuity testing. 
Althou;;h lighting -v;as difficult to control, the interns 1 attenpts at 
J.rranij i n;s suitable and consistent lighting for the acuity measurements, 
as \Jell as suitable darkness for retinoscopy measurements, Here generally 
successful. 
!he pathology, refractive error and presbyopia data presented in this 
paper come only fran: Amigos patients >vbose records included best corrected 
distance visua l acuity. CoL~lete records were occasionally not kept on 
<lays u£1en the clinics ••ere particularly busy; these records v1.ere excluded 
!: rm11 th.is study·. There is no reason, houever, to believe that significantly 
different visual acuity, pathology, refractive or presbyopia findings 
occurt:u i n patients presentL<g to the clinics on very busy days than those 
for >lhom con plete records were kept. 
VISUAL ACUITY 
Previously collected data on Central and South A.rrlerican inhabitants are 
quite scarce in the literature. The best corrected distance visual acuity data 
presented here arC'. compared to information from U.S. citizens collected by the 
:rational Center for Health Statistics (NCHS) J As r:1any of the persons examined 
for t his stuc~y were of Spanish descent, comparison is .also made to data on U.S. 
citizens of Spanish and Hexican descent, also collected by NCHS. 
Table 1 presents visual acuity data collected in Ecuador, Venezuela and 
Jlonduras, as >vell as the United States. Significant differences exist betHeen 
the naximuE1 visual acuities of the total Latin American inhabitants and the general 
United States population; fe~ . ;rer persons in Central and Sout'b America shm.;red 
20/20 acuities, while a greater proportion of Latin Americans than U.S. residents 
showed poorer (20/30 and below) best corrected acuity. Significant differences 
also exist at the 20/20 and 20/30-20/ l•O visual acuity levels betvJeen Central/South 
American data and data collected from U.S. citizens of heritage similar to most 
of the i~' atients examined by the Amigos student interns. No significant differnce 
occurs be t':veen the tVJo groups at the 20/50 and poorer acuity level, ho-v1ever. 
On f irst glance it ,.,.muld appear that differences at the 20/50 and poorer 
visual acutty level between the Latin Americans and general U.S. population 
must be attributable to racial factors, since there is no diffe.rence at that 
l evel between the Latin Americans and U.S. citizens of similar heritage. 
One must remember, however, that many person of Spanish/Mexican descent in the 
U.S. face the s ame limitations (such as poor nutrition, less financial resources 
and reduced access to vision care due to poor ditribution of vision care pro-
viders) that person in rural Central/South America encounter, ~"hich may make them 
more susceptible to poor visual acuity. 
Best corrected 
distance visual 
acuity, best eye Ecuador Venezuela Honduras Honduras Honduras Honduras· Total u.s. u.s. 
1981 1981 1979 1980 1982 Total of Spanish/ 
N= 342 N=631 N=485 N:::a345 N=419 N=1249 N=2222 Mexican descent 
20/20 43.6% - 56.4% 39.0% 33.9% 54.2% 42.7% 46.7% 72.6% 68.3% 
p(.05 p<.os 
20/30 - 20/40 44.4% 34.4% 52.0% 55.7% 34.1% 46.8% i! 43.0% 23.9% 24.2% 
p(.OS p\ .05 
20/50 & poorer 12.0% 9.2% 9.0% 10.4% 12.7% 10.5% 11 10.3% 3.3% 7.8% 
p~.05 p).05 
Table 1. Best corrected distance visual acuities, best eye, for patients in Ecuador, Venezuela, and Honduras, 
compared with u.s. general population and u.s. population of Spanish/Mexican descent. 
Table 2 presents the visual acuity data on males and females in the various 
Latin American countries surveyed. No significant difference occurs bet\veen 
males and females in the tota l population studied. (See Table 2.) 
Table 3 presents a comparison of two racial groups in the Zapallo Grande 
area of Ecuador. Of the 218 patients examined in the area, 122 'vere Negro and 
96 were Cayapan Indian. Despite the author's personal impression '..rhile she was 
in Ecuador tha t the Cayapans had poorer general health, ocular health, and visual 
acuity no statistically significant differences between the tHo races is found 
in any acuity category nor in the prevalence of total ocular pathologies (see 
Appendix). 
Acuity level Negroes Cayapans 
20 / 20 57.4% 45.8% 
20/30 to 20/40 31.9% 35.4% 
10.6% 1a.n 
N=12i N=96 
20/50 and poorer 
Tab le 3. Best corrected distance visual acuity of Negroes and Cayapan Indians 
in Zapal l o Grande, Ecuador 1981. 
In conclusion, t he visual acuity data collected by the Amigos student interns 
shoH general poorer acuity attained by the Latin American patients than the U.S. 
popula tion as a whole, but no differences between the Latin American population 
and U.S. residents of Spanish/1-~exican descent at the 20/50 and poorer acuity 
level . No significant dif ference based on sex is apparent and no racially 
based dif fer ence bet'I;Jeen the small sample populations of Cayapan Indians and 
Negroes of the Zapallo .Grande area of Ecuador was noticed. 
Ecuador Venezuela Honduras Honduras 
1981 1981 1979 1980 
Visual Acuity Level Males Females Hales Females Hales Females Hales Females 
20/20 46. 9/~ 38.5% 53.5% 58. 3?~ 28.9% 45.8% 44.1% 25.0% 
20/30 - 20/40 41.5% 48.8% 36.3% 33.2% 60.9% 46.6% 46. 0~~ 64.1% 
20/50 & poorer 11.6% 12.6% 10.1% 8.5% 10.2% 7.6% 9.9% 10.9% 
N=207 N=135 N=245 -- N,;.386 N=197 N=288 N=161 N=184 
Honduras Honduras All Couil:bries 
1982 Total Total 
Males Females Males Females Nales Females 
') 
20/20 61.1% 48.7% 44.4% 41.4% 47.1% 46.4% x'""=0.96 
20/30 - 20/40 27.9% 37.3% 45.3% 48.0% 41..3% 43.4% x2=1.44 
20/50 & poorer 11.0% 14.0% 10.3% 10.6% 10.6% 10.2% x2=0.74 N-;;183 --·N=236-·N,;;;-54T---y;_T=i68 ___ N=993-- N=12t9 _____ __ 
Table 2. Best corrected distanca visual acuities of males and feiTk1.les in Ecuador, Venezuela and Honduras. 
PATHO:tOGY 
Table 4 illustrates the prevalence of ocular pathologies~·: in the 
patients presenting to the Amigos clinics in Central and South Araerica. 
TiH:: l.:wt colu~rm in Table 4 presents the percentage of the total population 
o£ the country \'lith a specific eye disease. The total of this column 
defines the number of pathologies seen per 100 patients, not the percentage 
of the population havine ~ ocular pathology, as there v1ere several 
cases of multiple eye diseases in one patient. 
i\oticeably absent from the pathologies seen by student interns in 
the rural Latin American areus are diabetic and hypertensive retinopathies. 
~·lhile both occur in more advanced countries, genetic, dietary, geographic, 
li2estyle or other facto:Ls appear to limit the incidence of these conditions 
in Latin Al':lericans. 
Severe binocular dysfunction also seems relatively rare in rural 
iionduras, Ecuador a nd Venezuela; only 21 cases (11~) of strabismus were 
noted in these countries con.pared to 3. 7% in the U.S. -population. 8' 
i:For the purpose of this discussion, the terms eye disease and ocular 
pathology refer to any infectious, traumatic, or congenital disorder of 
the eye or its adnexa. 
Venezuela Hondurau Honduras Honduras Ecuador 
1981 1979 1980 1982 1981 
.Pterygium . 8.9% 13.6% 18. 0/~ 9. 5~~ 11.n 
Cataract 14.3 11.6 6.4 10.3 14.9 
Glaucoma 1.6 2.5 2.3 2.4 2.6 
Cornea 0.6 1.4 1.7 1.9 2.0 
Corneal Trauma 0.6 0.8 0 0 0.5 
Vitreous 0 0 0.6 ;I 2.0 v 
Chorioretinitis " ? .:. ...... 3.5 1 .. 7 1.0 2.6 
IHepharitis n 0 0 1.0 0 v 
Conjunctivitis 0.6 0 1.2 12.·4 0 
Suspected 0 0 0 0 10.5 
Onchocerciasis 
Other 3.2 3.1 lf. 0 6.7 1.2 
Total 32.0% 36.2% 35.8% 45.2% L•8. 2~~ 
Table 4. Prevalence by percentage of 9cular pathologies in Central and 
South American areas surveyed. 
Note: The 11 cataract" category in this table includes senile, congenital 
and traumatic cataracts, ;;vith senile cataracts making up the large major·:_ty. 
''Corneal' category includes corneal dystrophies, ulcers, fungal and bacterial 
infections of the cornea, corneal foreignbodies, pannus and other corneal 
disorders excluding pterygium and corneal trauma. "Chorioretinitis" 
includes both active lesions and scars. Any vitreous opacity, hemorrhage, 
or astroid hyalosis is considered in the ~'Vitreous" section. The !!other" 
catec;ory in this table is comprised of all pathologies noted by each student 
intern less than three ti1>1es in his/her case records. . Included in this 
category are dacryocystitis, orbital cellulitis, congenital ptosis, 
subluxcd lens, severe dermatitis of the adnexa, lid tunor, iritis, nystagmus, 
r<.:!tinal detatchr:1ent, venous occlusion, phthisis bulbi, iris colobona, ectronian, 
optic atrophy unrelated to glaucoma, exophthalmos, iris atrophy, retinal 
hemorrhage, situs invertus, and bullet wound to the globe and retina. 
Differences uetween the sexes--
Pterygium is consistently prevalent in all of the countries surveyed. 
Although there seems to be no agreement concerning its cause, it is linked 
in the literature to dry, \olindy climatic conditions, heat and ultraviolet 
1 . 'l 9 J.i:;lt. Although patients 1ilith pterygia often contplained of uncomfortable, 
dry and sometimes itching or tearing eyes, generally the condition does 
not a£ feet vision; pterygia impinging on the visual axis Here noted, howevet·, 
as \"Jere moderately s ized and large pterygia >·;rhich induced irregular 
corneal astigmatism. The aftermath of the occasional pterygium surgery 
noted by P ..migos interns often included recurrence, scars, or secondary 
infections tl1at caused more visual disturbance than had the original pterygium. 
. :Hales Females 
Venezuela 1931 11.4/~ 7.2% 
Honduras 1979 20.3 9.0 
nonduras 1980 23.6 8.7 
Honduras 1932 12.0 7.6 
Subtotal 17.3 8.0 
Ecuador 1931 . 11.6 11.9 
Total 16.1% 8.5% 
T.:,ble 5. Prevalence of pterygium in males and females in Venezuela, 
r:onduras and i~cuador. 
Table 5 shows that nearly twice the percentage of males as females 
v1ere found to have pterygia in each of the clinics exce.pt the Ecuadorian, 
-;,;here an approximately equal percentage of males and females were diagnosed 
as having ptern;ia. (Note, however, that diagnosis of pterygium in Ecuador 
may have been a :misdiagnosis of sclerosing keratitis found in onchocerciasis, 
'tJhich is expected to affect both sexes equally.) If pterygia are indeed 
the result of consisten t exposure exposure to dry, Hindy outdoor conditions or 
ultraviolet light, it seems predictble that men spending a larger . part 
of their days outside farming, canoeing, hunting, etc., vmuld contract pteryp; ia 
;'lore frequently than 'l...romen tending children, se'l.oJing , cooking , and less 
fr equently going outdoors to perform such task s as laundering clothes. 
It is also interesting to note than in the countries where corneal 
trauma uas noted by the student interns (Venezuela, Honduras in 1979, and 
Ecuador), males outnumbered females 3 to 1 in this category. (See Table ll:. , 
15, and 18 in Appendix.) Hypotheses for this finding include the possibility 
tha t the Latin American farmer faces more visual hazards vmrking outdoors 
than does his homemaking .,_.life. In addition, several of the corneal traumas 
Her e du e to mache te blades or sticks used in mens·' fights and brawls. It 
does appear that, regardless of the causes, nales may indeed susta in more 
ocular ·tra una t han females in Central and South A.merica. 
Diseases unique to certain locales--
Patients i n certain areas presented ocular pathologies not noted i n 
regions \vh.ere other Ah1igos clinics were held. Tt-ro such pathologies sus)1ectcd 
onl y to ex ist in certain locales Hith in t he countries surveyed are trachmna 
and onc.hocerciasis. 
Suspecte<!__trachoma·-~·Gracias, Honduras, 1982 
Four o f the e ight corneal pathologies consisted. of cor~1eal p annus 
an~l . s c arrit1g prorapting t he student inter11' s ·suspic·ion of trachorna. Tl1e 
11 i r;h ::_n evalence of conjunctivitis s y'1nptoms n oted in - t h is area of Honduras 
cm·tpared to t oller regions also suggested trachona, uhich in its early 
F' 
s t a ges often r esembles bacterial conjur:ctivitis. '/ Since no labora t ory 
•wrL uas per f orued to determine if the patients presenting the conjunctivitis-
like signs actu.?lly harbord Chlamydia, it is not possib le to know if they 
had simple bacterial conjunctivitis or early stages of tracholl'la. 
Suspected onchocerciasis--Zapallo Grande, Esmeraldas Province, Ecuador 1981 
Although suspicion of the existence of onchocerciasis in the coastal 
province of Esmeraldas has been held by some Ecuadorian physicians for many 
years,- 11 the first case was "officially" diagnosed in May 1980. 12 Pan American 
Health Organization studies in the immediate Zapallo Grande areas found 
32% of the population studied had skin nodules pathognomonic of the disease. 
Microfilarie of Onchocerca volvulus are responsible for the clinical 
manifestations of this parasitic disease which is the leading cause of blindness 
in some areas of Africa and Latin America. The vector responsible for its 
spread to humans is the black fly Simulium spp. which breeds near the 
!3 foliage at banks of rivers (hence the name "River Blindness").· The 
adult female filaria discharges large numbers of microfilarie which may 
migrate to the eye and cause a variety of ocular lesions including 
conjunctivitis, an unusual form of keratitis described below, cicatricial 
keratitis, chronic uveitis, cataract and rarely, chorioretinitis and optic 
neuritis, which appear in the later stages of the infection .tti It has 
been found that the anterior uveitis in onchocerciasis may sometimes give 
~ise to secondary glaucoma due to inflammatory reactions to the presence 
of the microfilarie, resulting in peripheral anterior synechiae, obstructing 
aqueous outflo,~; even patients with earlier signs of onchocerciasis 
may present glaucoma r.esulting from dead microfilarie causing congestion 
15 
of the filatration angle.-· 
Hhile the total percentage of Zapalloe Grande inhabitants with signs 
of cataract, suspected glaucoma, and chorioretinitis did not differ signi-
ficantly from inhabitants of other villages on a nearby river which was not 
infected ·with onchocerciasis-carrying Simulium, over 15/; of the patients 
in the Zapaollo Grande area presented small raised greyish- white punctate 
corneal opacities. No patient outside the Zapallo Grancle area had these 
punctate opacities which are thought to be the result of a local inflammation 
around the dead body of a microfilaria which had invaded the corneal stroma. 
After some time the microfilaria disintegrates and becomes lysed, leaving 
only a greyish opacity. Such opacities are reversible, considered to be a 
sign of early or light infection, and are often absent or scanty in heavily 
,16 infected person~.-
The irreversible corneal lesion of onchocerciasis, a sclerosing keratitis 
resulting from massive microfilarial invasion of the cornea, is described as 
an ingrowth of fibrovascular scar tissue or pannus from the limbus between 
the substantia propria and covering epithelium beginning at the 3 and 9 
o'clock positions in the limbal zone. It is possible that such a condition 
,.wuld be erroneously diagnosed as pterygium by a student interns with no 
previous knowledge of onchocerciasis and its corneal signs. The percentage 
of people in the onchocerciasis-infected Zapallo Grande area diagnosed as 
having pterygiur,l t~as 16%, while the percentage in other nearby villages 
w·ith essentially the same climatic conditions was only 4%. 
Drug treatment (diethylcarbamazine) of onchocerciasis is not very 
effective and can present dangerous ocular and systemic complications to 
a heavily infected patient or one in the advanced stages of the disease. The 
best hope for control of the disease is insect eradication and personal 
protection by screening. l\"hile chemical insecticide use is a possibility, 
DDT had already been widely used and perhaps overused in the area in past 
efforts to control malaria. Another means of insect eradication may be 
clearing or burning the insects' natural riverbank habitat. The Ecuadorian 
Ministry of Public Health has set up a control program to carry out area 
research, prevention and treatment activities directed toward control of this 
17 disease. 
Table 6 compares the prevalence of the various diseases in the · u.s. 
18 
and Latin America,·- When the data from all the countries for which 
pathology information was available is totalled, 32.9% or 732 of the 2222 
patients examined had one or more ocular diseases as compared to only about 
5% in the U.S. These pathologies are also allowed to complicate or 
progress much further in rural Latin America than is typical in the TJ. S. 
due to an almost cq;nplete lack of both preventative and ophthalmological 
treatment facilities and personnel. Although the Latin American Amigos 
clinics collected data only from persons presenting themselves to the clinics, 
providing a self-selected sample rather than a random sample truly representative 
of the surrounding population, the Amigos clinics were usually attended 
by most persons over the age of 16, if . not always for treatment of vision 
probletns, out of curiousity about American doctors or in hopes of acquirimg 
g-l-asses ' a status symbol among many rural Latin Americans. Even keeping 
the limitation of a self-selected population in mind, it is apparent that 
ocular pathologies occur with greater frequency in the lesser developed 
' 
Central- South American countries than in the U.S. 
The Latin American population shows much higher prevalence in each pathology 
category than the U.S. population as a whole. The Latin American population of 
all ages outnumbered even the portion of the U.S. population over 65, the U.S. 
group with the highest prevalence of pathologies. Even discounting pterygia, 
a higher percentage of pathologies occured in the entire Latin American population 
examined than in the oldest age group in the U.S. As little data about ocular 
pathology prevalence in U.S. citizens of similar heritage to the Central/South 
Americans is available, it is difficult at present to determine if racial, genetic, 
climatic, dietary or other environmental differences such as sanitation and 
general health care, or a combination of these factors, lie at the root of this 
higher p£evalence of ocular pathology in rural Central and South America. 
Cataract 
Glaucoma 
Cornea 
Re t inal Disorders 
(Chorioretinitis) 
Pt er ygium 
Othe r 
Percent of Latin 
American population 
11.7 
2.2 
1. 8 
2.3 
11.9 
8.6 
--- ·--- ----- ---------·---
Total 38.5 
(26.6% excluding 
pterygium) 
Percent of U.S. 
population 
0.8 
0.5 
0.1 
0.3 
not specified 
3.4 
5.1 
Percent of U.S. 
population over age 65 
6.6 
4.0 
0.5 
2.1 
not specified 
10 .8 
24.0 
Tab l e 6. Prevalence of ocular pathologies among the Latin American population 
surveyed, U.S. population and U.S. population over age 65. (Note: for comparison ' s 
s ake, the "other" category includes vitreous, blepharitis, conjunctivities, 
onchocerciasis and all disorders listed as "other" in Table 4. In the U.S. 
data, 11cataract" includes prenatal and other cataracts, "retinal disorders" 
i ncludes prenatal and other, 11cornea" includes cornea and sclera, and "other" 
i ncludes information from uveitis, optic nerve disease, pathological myopia, 
diabetic retinopathy and ;.mis:cellaneou~ or "unknown cause" categories of 
Table 2, page 4-16, of the Department of HEW Summary and Critique of Available 
Data on Prevalence and Economic and Social Costs of Visual Disorders. 
REFRA_CTIVE EP.D.O!'~ 
Table 7 presents the refractive error data for e a ch c oun try surveyed 
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a s Hell as for the United States. The Latin Auerican data s hou signi fi co.ntly 
:7- r eater proportion of hyperopes as comp ared to the U.S. data. The da ta fr or.'. 
the Central and South American countries also shmv a significantly smaller 
percentage of rayopes. :': 
The theory of environmental factors playing a large role in determini ng 
refractive e rror presents itsel f as one hypothesis accounting for the lesser 
percentage of myopes and greater percentage of lm·l hyperopes in the Latin 
,\;-uerican population as compared to the U.S. st;:::.ndard . A correlation 
between regular reading and myopia is one hypothesis presented by Voung 
et al. in -.;.mrk \·lith Eskimos in Barrmv, Alaska. In a cor~ununity Hhere 
parents and grandparent had attended little or no regular school and 
children attended school regularly in a compulsory edue.ation system, thus 
doinp; nuch more reading than their older relatives, the· choldren exhibited 
a significantly greater prevalence of myopia than t he pa;:ents and grand-· 
20 l:larents. Like-.;-lise, the Latin American population generally has a lm::er 
literacy rate (ranging from 43,6~s in Ecuador to 71.4% in Venezuela) 
tha11 the United States and very few of the persons claining literacy in the 
Central and South American countries read regulary, either in their occupations 
7:Qne area, hm.;rever, showed a greater preva lence of myopia than any other 
among the Latin American countries surveyed. In the city of Santa Rose in 
Honduras, 6. 6% of the population presenting to the /unigos clinic hari loH 
(.12-1.00 D) myopia, cor1paring closely to the 6,39% of the US ponulation in 
the san e refractive error category. Although literacy statistics on the 
person examined in the Santa Rosa clinic are not available, the city is 
described by the visiting student intern as relatively 1j7ealthy as compared 
to most Amigos locations, <·rith a large nur..1ber of secretaries, bankers, 
pharnicists, health \vorkers, clergymen, and students. The education syste~1 
\vas found to be comparatively structured, T.Vith school attended quite regularly . 
or for pleasure, nor do schools seem to be attended regularly. As 
refractive error data collected from U.S. citizens of heritage similar 
to the Latin American patients examined by the student interns is 
unavailable in the literature, it is not yet possible to rule out racial 
differences, as well as nutritional, climatic, geographic and other 
factors as possible contributions to the different prevalence of myopia 
in the general U.S. population and the population examined in Central and 
South America. 
Table 7 does not include aphakia as a refractive error. Host student 
interns encountered one or two persons ~vho had taken on the considerable 
expense to travel to a larger city for cataract surger'y ( ~vhich is paid 
by the governments of some Central-South American countries). Unfortunately, 
the spectacle prescription is apparently not provided by the state funding 
the surgery and the aphakic patient leaves the city hospital uncorrected. 
Amigos interns provided spec·tacles to these persons as \lell as those rNith 
lost or broken aphakic prescriptions. Glasses in very strong, adjustable 
frames are best suited for this use, as powers and P.D. 's of the donated 
glasses brought by the Amigos volunteers are very rarely exactly ~11hat the 
given patient requires. 
Noderate to high astigmatism and anisometropia are very rare in the 
data collected in Latin A1nerica. Interestingly, all seven of the significantly 
astigmatic patients examined in Ecuador were Cayapan Indians, while none 
of the Negroes or Spanish descent patients exhibited much astigmatism, 
indicating a possible correlation between astigmatism and race as has 
been found in the United States in studies of the native American population. 
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Total Hyperopia 28.8% 18.32% 27.17% 22.5% 26.6% 22.0 40.1 46.6 
+5.1 D and higher 0.12 0.80 0.0 0.2 0.0 0.0 0.5 0.0 
+4.1 - 5.0 D 0.05 0.42 0.0 0.2 0.0 0.0 0.23 0.0 
+3.1 - 4.0 D 0.29 1.14 0.0 0.2 0.0 0.6 0. 72 0.5 
+2. 1 - 3. 0 D 1.6 2.9 0.29 2.0 1.0 1.7 2.6 1.6 
+1.1- 2.0 D 7.9 5.9 4.68 8.6 7.6 4.3 10.5 12.6 
+0.1 - 1.0 D 18.8 7.1 22.2 11.3 17.9 15.4 24.8 31.9 
no distance Rx 65.6% 62.9 68.4 69.6 70.9 74.8 53.0 44.6 
-0.1 - -1.0 D 2.2 6.4 2.6 2.1 0.8 1.4 2.6 6.6 
-1.1 - -2.0 D 1.6 4.9 0.6 2.5 1.2 1.2 2.4 1.1 
-2.1 - -3.0 D 0.6 2.8 0.0 1.3 0.2 0.3 1.0 1.1 
-3.1 - -4.0 D 0.3 2.3 0.3 0.6 0.0 0.3 0.5 0.0 
-4.1 - -5.0 D 0.25 1.1 0.0 0.8 0.0 0.0 0.2 0.0 
-5.1- -7.5 D 0.3 1.0 0.6 0.5 0.2 0.0 0.2 0.0 
-7.6- -10.0 D 0.1 0.2 0.3 0.1 0.0 0.0 0.2 0.0 
-10 D and higher 0.0 0.1 0.0 0.0 o.a 0.0 .. o.o . . 0.0 .. ' 
Total Myopia 5.5 18.75 4.4 7.9 2.5 3.2 6.9 8.8 
Totc>.l shpere Rx 34.4 38.3 31.6 30.4 29.0 25.2 47.0 55.5 
Astigmatism over .50 D 1.1 no data 2.0 1.1 0.2 1.4 1.7 0.5 
Table 7. Refractive error distribution, Ecuador, Venezuela, Honduras, and United States. 
PRESBYOPIA 
~.Jhether literate or not, most of the persons examined in the Amigos 
clinics required clear vision at near, women for their cooking and sewing 
and men (tvho were mo:F.e often literate) for mending equipment, building 
small canoes and other near tasks. Visual restrictions at near had 
rendered many people unable to perform the tasks they had previously 
been easily able to do. 
Near point adds were provided to presbyopic patients in the Amigos 
clinics both in single vision and in bifocal form. ~~ile accomodative 
amplitude findings with push up or minus lens methods v1ere not measured, 
the existence of presbyopia in a given patient was determined by 
subjective symptoms, depressed nearpoint acuity which improved 't-7ith application 
of a plus power. lens, and age of the patient. 
AGE COUNTRY 
Honduras Honduras Honduras Ecuador Venezuela 
1979 1980 1982 1981 1981 
30-35 24% 37% 36% 53% 47% 
36-40 43 78 58 74 63 
41-45 91 96 96 90 95 
46-50 96 96 94 94 95 
51-55 98 97 96 97 98 
56 and 98 99 97 98 97 
older 
Table 8. Percentage of persons prescribed presbyopic adds, by age and 
country. (Note: even in the 56 years and older age group, the percentage 
of patients prescribed reading adds was not 100%, as somP. patients in · 
the presbyopic age groups had severely decreased visual abilities resulting 
from ocular pathologies and could not be improved with a reading lens.) 
Table 8 presents the frequency with which nearpoint adds were 
prescribed. While the data differ slightly from country to country , 
all countries share one interesting trend: presbyopic symptoms 
requiring lens prescription occur at an earlier age in each of the 
countries surveyed than is usual in the United States, where clinicians 
generally expect presbyopia's onset in the mid-forties. While it is 
relatively rare to encounter a presbyopic patient under age forty in 
the U.S., between 24% and 53% of the patients 35 or younger showed 
presbyopic symptoms and 43% to 78% of those between the ages of 36 and 
40 exhibited such symptoms in the Latin American population. 
The early onset of presbyopia noted in the data from Central and 
South America is not a unique phenomenon. Early presbyopia has 
been noted in many regions including India, the Phillipines, Bolivia, 
and Somalia, where a WHO study found it not unusual to encounter 
22 
presbyopic patients in the late twenties or early thirties~ . An 
interesting myriad of hypotheses accounting for these findings includes 
dietary differences from countries in which presbyopia occurs later 
in life, more frequent and lengthy exposure to sunlight thought to 
promote earlier crystalline lens changes, geographic latitude (lower 
latitudes correlating with early presbyopic onset),23 climatic 
differences (higher average temperature correlating positively with 
24 25 
earlier presbyopia), and even use of certain hair dyes. Most 
of these hypotheses may be applicable to the Latin American data 
presented here as there are dietary, sunli.ght exposure, latitude, and 
temperature differences between the countries surveyed and the United 
States. 
The literature also presents correlations between reftactive 
error and age of presbyopic onset. Accomodative amplitude less than 
5.00 D was considerably more frequent in (corrected) hyperopes 
26 between the ages of 38 and 48 than myopes in the same age group. 
The average age of onset of presbypia in India was also found to be 
earlier for hyperopes and emmetropes than myopes. 27 As the patients 
examined in the Amigos. clinics were found to be generally more often 
hyperopic and less often myopic than U.S. citizens, this correlation 
between refractive error and presbyopic onset would seem to hold true 
for the Central-South American persons examined also. 
In -~~r~,we find the data collected in Central and South America 
agree with presbyopia data collected in areas of similar geographic, 
climatic, dietary, and refractive characteristics. The basic causes 
behind the phenomenon of early presbyopia have yet to be determined. 
CONCLUSION 
In summary, the data collected by the Pacific University College 
of Optometry student interns working with Amigos de las Americas 
in the Central and South American countries of Honduras, Venezuela 
and Ecuador present several interesting trends. Best corrected distance 
visual acuity in the rural inhabitants of the Latin ·Ame1tiQan : ~t;~)tilons 
tended to be s·ignificantly lower than that of the general U.S. population. 
The patients presenting to the Amigos clinics tended to more fre-
quently have ocular pathologies than persons in the United States, 
including two eye dlseases, trachoma and onchocerciasis, which are 
not found in all parts of Latin America and rarely found in the U.S. 
Refractively, the Central-South American persons are more often low 
hyperopes and less often myopes than U.S. residents. The trend toward 
early presbyopia which appears to be relatively common in warm and 
tropical regions was shown to present in the populations surveyed 
by the Amigos student interns. 
As medical and administrative personnel, knowledge, and facilities 
in countries such as those discussed in this paper are considerable 
inadequate, even "first-aid" measures such as the care provided 
by the student interns contributing data for this paper are very 
important to rural persons who would otherwise receive insufficient, 
or, more likely, nc vision care at all. 
Visual Acuity Male Female 0-11 12-17 18-24 25-}tl 35-44 45-54 55-64 65 & older 
20/20 28.9 45.8 50.0 :85.5 7:5.4 61.8 42.2 30.4 17.2 o.o 
20/30 51.3 40.3 50.0 14.5 23.9 33.6 50.5 54.3 41.5 33.9 
20/40 9.7 6.2 o.o o.o 0.9 3.7 6.4 e. 1 - .2o. 1 19.7 
20/50 - 20/60 3•5 2.8 o.o o.o o.o 0.9 o.o 3.3 10.3 14.3 
20/70 & poorer 6.6 4.9 o.o o.o 1.8 o.o 0.9 3.3 10.3 3? .. 1 
~able 9. Best corrected visual aeu.ity, best eye, Honduras 1979. Percentage of 
population in each visual acuity level by age and se:x. 
Visual Acui tl· . ·~· Female o-11 12-17 ,., 18-24 25-34 ,5 ... 44 45-54 55-64 65 & older 20/20 '44.1 25.0 75.0 59.1 57.7 49.1 34.8 14.1 8.0 o.o 
20/30 33.5 51.1 o.o 31.8 40.0 45.5 47.3 . 46.9 48.0 12.0 
20/40 12.4 13.0 o.o o.o o.o 5.4 15.2 ' 29.7 28.0 12.0 
20/50 - 2.0/60 6.2 5.4 o.o 9.1 2.2 o.o 1.8 6.2 12.0 32.0 
20/70 & poorer 3.7 5.4 25.0 o.o 0.0 o.o 0.9 3.1 4-.0 44.0 
Table 10. Best corrected visual acuity, best eye, Honduras 1980. Percentage o:C 
population in each visual acuity level by age and sex. 
Visual acuity Male Female 0-11 12-17 ~- 18-24 25-34 35-44 45-54 55-64 65 & older 
20/20 61.2 48.7 66.6 64.5 83.7 62.7 i6.7 49.4 28.1 o.o 
20/30 24.6 33.5 16.6 22.6 13.9 33.3 29.5 34.5 38.6 27.3 
20/40 3.3 3.8 o.o o.o 0.0 4.0 1.9 6.9 7.0 9.1 
20/50 - 20/60 3.3 - 6.4 8.3 3.2 2.3 0.0 1.0 2.3 14.0 21.2 
20/70 & poorer 7.6 7.6 8.3 9.7 o.o 0.0 1.0 ~.9 12.3 42.4 
Table 11. Best corrected T~sual acuity, best eye, HondUras 1982. Percentage of 
population in each Tisual acuity leTel by age and se:x. 
Visual acuity Male . Female 0-11 12-17 18-24 25-34 35-44 45-54 55-64 65 & older 
20/20 53.5 58.3 62.5 78.4 84.4 67.5 56.4 50.0 23.2 4.9 
20/30 28.2 . 26.7 18.8 15.7 10.4 31.3 }6.8 34.2 30.4 26.2 
20/40 8.2 6.5 12.5 3~9 2.6 o.o 5.3 4.6 25.0 26.2 
20/50 - 20/60 2.9 2.6 o.o 1.0 o.o o.o 1.5 4.6 7.1 8.2 
20/70 & poorer 7.3 5.9 6.2 1.0 2.6 1. 2 o.o 6.5 14.3 34.5 
Table 13,. Bes-t corrected Yisual acuity, best eye, Venezeul:.a 1981. Percentage of 
population in each Tisual acuity leYel by age and sex. 
-~--=--"' -- ~·-" ,, ~ 
Visual acuity Male Female 0-11 12-17 18-24 25-34 35-44 45-54 55-64 65 & older 
20/20 46.9 43.3 64.2 66.0 72.8 56.0 49.7 36.9 18.3 1.0 
20/30 34.9 38.6 23.7 27.7 23.9 35.:3 41.9 43.5 40.3 23.6 
. 20/40 7.7 7.4 2.5 0.8 0.7 3.5 6.5 10.0 19.1 15.6 
20/50 - 20/60 4.1 4.9 1.6 2.7 1.3 0.6 1.0 5.0 13.4 20.3 
20/70 & poorer 6.4 5.8 7.9 2.9 1.3 0.7 0.8 5.4 8.9 39.5 
Table 14. Best corrected visual acuity, best eye, Venezuela, Honduras and Ecuador combined. Total 
sample size ·= 2222. (Average percentage information presented in Tables 9 through 13.) 
-~--.. ----- -- -
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ECUADOR 1981 
l:l U'l + + + + U'l + + + + H H . ..... N w ..... ~~ f'..) w :n >-" ln ,..,. \.J! 
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·~~ ~ l'..l N N ~ N N N 
"" tTJ I:'J n r; :1> t'~ <' + <: + ~ ·! H ..... + + d H ..... + + '-' :>:J Cll . N w U'l . r ·~ w >"! H 0 . . ~· H 0 2 0 0 0 H 0 C • 0 c t--i 
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rLANO 1 8 1 1 1 2 0 0 
+.12 - +.50 9 5 10 2 0 8 0 7 0 0 
+.62 - +1. uu 8 0 7 3 0 4 2 7 4 0 
+1.12 - +1.50 4 0 3 1 0 4 0 3 1 0 
+1.62 - +2.00 1 0 0 0 0 0 0 0 0 0 
+:,:.12 - +3 .00 1 0 0 0 0 0 0 0 0 0 
+:.i. 12 -- +4 .uu 0 0 0 0 0 0 0 0 0 0 · 
+fl. i 2 - +.).00 0 0 0 0 0 0 0 0 0 0 
+5. u - :l·G . 00 0 0 0 0 0 0 0 0 0 a · 
·1 4 ~~·. j_ 2 a; Hl higher 0 0 0 0 ;1* 0 0 0 · o 0 
SIN\;Lf~ 
VISION RX 
X 23 38 12 f X 15 30 8 3 FOH i\EAH 
:-liNUS RX FOE 
DISTANCE 
-.12 - -1.00 7 3 
-1.12 - -1.50 0 1 
-l. 62 - -2.00 0 0 
-2.12 - -2.50 0 0 
~2.62 - -3.()() 0 0 
-3. 12 -4.00 1 0 
-I~. 12 - -s.ou 0 0 
-5.12 - -6 .UO 1 1 
-6.12 - -/.OU 1 2 
~'tAphakic Prescription 
-7.12 - -3.00 0 0 
-3. 12 - -9.00 0 0 
GLASSES DISTRIBUTION 
Table 19 through 27 present the frequencies with which each lens power was 
prescribed .in every Amigos clinic for which such information was available. Data 
presented here includes all the case records regardless of the completeness of 
their visual acuity or pathology data to provide as useful as possible a guide to 
future vision care teams. 
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::s 
Pterygium ,, 
" " 7 
Cataract 9 
Glaucoma/ 6 
Suspected Glaucoma 
~ 
·..;ornea 0 
~ 
Corneal Trauma 5 
Vitreous 0 
Chorioretinitis 6 
-----
Suspected 
Onchocerciasis '· 5 
Other 2 
Total 2 
Table 18. Pathologies in Ecuador, 1981. "Other" includes congenital ptosis, optic atrophy unrelated to glaucoma, 
nystagmus and dacryocystitis. 11 Suspected onchocerciasis" refers to punctate corneal opacities suggestive of the disease 
(see text). Number Negroes in Zapallo Grande= 122. Number Cayapan Indians in Zapallo Grande= 9b. Number in 
total population = 342. 
Percent Percent 
pathologies Male Female population 
Pterygium 50.0 46. ( 28.6") .. 16 (8. 7%) 18.0% 
Cataract 17.7 '113 (8.1") 9 (4.9%) 6.4% 
Suspected glaucoaa 6.5 3 (1.9") 5 (2.7%) 2.3% 
Cornea 4.8 4 ( 2. 5") 2 (1.1%) 1.7% 
Vitreous 1.6 0 2 (1.1") 0.6?6 
Chorioretinitis 4.8,' 2 (1.2?6) 4 (2.24)11) 1.7% 
Conjuncti Ti tis . 3.2 2 (1.2%) 2 (1.1") 1. 2% 
Other 11.4 7 (4.3%) 7 (3.8%) 4.0% 
Total 100.0 77 (47 .8%) 47 (25.6%) 35.8% 
Table 16. Pathologies in Honduras, 1980. "Other11 •. includes retinal 
detatchment, uTeitis, unilateral exophthalmos, nystagmus, canaliculitie, 
optic atrophy ,unrelated to glaucolla, iris atrophy, dacryocystitis, 
situs inTertus, and retinal hemorrhage .. 
Percent Percent 
pathologies Male Female population 
Pi:erygium . 21.2 22 (12.0") 18 (7.6%) 9.5% 
Cataract 22.7 25 (13.7") 18 (7.6%) 10.3% 
Suspected glaucoma 5.3 2 (1.1%) 8 (3.4%) 2.4% 
Cornea 4.2 3(1.6%) 5 (2.1%) 1.9% 
Chorioretinitis 2.1 2 (1.1%) 2 (0.8%) 1 .0" 
Blepharitis 2.1 2 ( 1. 1") 2 (0.8%} 1.0% 
ConjunctiTitis 27.5 32 (17.5~) 20 (8.5") 12.4% 
Other 14.9 13 (7.2%) 15 (6.4%) 6.7% 
Total 100.0 101 (55.2%) 88 ( 37 .2%) 45.2% 
Table 17. Pathologies in Honduras, 1982. "Other includes uTei tis, 
dacryocistitis, bullet wound to the globe and retina, canaliculitis, 
optic atrophy unrelated to glaucoma, subluxed lens, phthisis bulbi 
and op,t~-c . atrophy .. 
' : ( . ' ( 
0 ' I 
l t. . 
·--
-· 
.._ •.. ' " + 
Percent Percent 
pathologies Male Female population 
PterygiWI 28.0 28 ( 11.4%) 28 (7.2%) 8.9% 
Cataract. 45.0 48 (19.6") 42 ( 10 .9%) 14.3% 
Suspected glauc011a 5.0 2 (0.8%) 8 (2.1%) 1.6% 
Cornea 1.0 2 {0.8%) 2 (0.6%) 0.6% 
Corneal trauma 2.0 3 (1.2%) 1 (0.3%) 0.6% 
Chorioretinitis 7.0 7 ( 2. 9%) 7 (1.8%) 2.2% 
Ul~eratiTe :Blepharitis (0.8%) ( 2. 1%) and CODjUDCtiTitis 2.0 2 2 0.3% 
other 10.0 12 (4.9%) 8 (2.1%) 3.2% 
Total I , _ ·· 1oo.o 104 (42.4%) 98 (25.8%) 32.0% 
• 'I . , . 
.. ' 
Table 14. Pathologies in Veneseula, 1981. "Other" includes subluxed 
lens, seTere dermatitis of the ad.nexia, lid tumor, Tenous occlusion, 
dacryocystitis, nystagaus, retinal detatchment, orbital cellulitis, 
congenital ptQsis, and iritis. 
.Percent ~emale Percent patholqgiea Male population ~ 
Pterygiua 37•5 40 ( 20. 3%) 26 (9.0%) 1'3.6% 
Cataract 31.2 27 ( 13. 7") 28 (9.7%) 11.6% 
Suspected glaucoma 6.8 7 <;.a") 5 ( 1. 7") 2.5% 
Cornea 4.0 4 (2.0") 3 ( 1 .0") 1.4% 
j 
'" ( 1. 5%} (0.3") Corneal traWia 2~3 3 1 0.8% 
C)terioretinitia 9.7 7 ( ;. 5") 10 (3.5") 3.5% 
Other 8.5 7 .: ( 3. 5%) 8 ( 2. 7%) 3.1% 
Total 100.0 95 (48.0%) 81 (27.9%) 36.2% 
Table 15. Pathologies in Honduras, 1979. "Other" includes subluxed 
lens, uTeitis witla synechiae, nystagaus, conjumctiTitis, phthisis 
'bulbi, astroid hyalosis, iris colo'boaa, optic atropla.y unrelated to 
glauco-a, and ectropi~. 
HONDURAS 1982** 
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- -1.00 4 8 
-1. 12 - -1.50 1 1 
-1.62 - -2.00 0 0 
-2.12 - -2.50 0 2 
-2 .62 - -3.()0 0 0 *Aphakic Prescripion 
-3.12 - -4.00 0 0 
-!~. 12 -).00 **None of the data from this 
- 0 0 clinic was presented in the 
-5.12 - -6 .00 0 0 previou-s text of this paper. 
-6.12 - -} .00 0 0 
-7. 12 - -3 .00 0 0 
, , ' '1 
- -9.00 0 0 -.:. . l ._ 
HONDURAS 1982 
HONDURAS 1982 
t:j v) + + + + (/) + + + + H H . ,...... N w H ~~ N w ~n 
"'" 
\.Jl !.C~ \.Jl 
t- ·.1 r;; 0 ,...... ,...... ,_. C) c ,_. ,...... ...... 
S:: t-< J'..) N N [-1 N N N tTl t 11 ('") ~ ;l.> 
r : <~ + t- · ~ <! + 1- ·-~ H ,...... + + 8 H ,_. + + 8 ::>:1 (/) . N w (/) N w 
>:! H 0 . . ~· H 0 ~:'! ...... ~ 
,..-. C• 0 c H A 0 0 c H .:: ... ; .. ... G c ~; 0 C) S? 
-· t~1 1:=1 ~"t'j ~ -
rLA'HJ 7 2 0 0 1 4 2 0 
+.!L. - +.5U 7 0 11 6 0 0 3 1:4 9 0 
+. G2 - +1. uo . 14 0 4 4 0 2 1 18 15 1 
+l.lL - +1.50 2 0 4 4 0 10 0 3 4 0 
+1.62 - +:Z. 00 2 0 1 1 0 1 0 5 7 0 
+~. u - +J.UO 2 0 0 1 0 2 1 4 2 0 
+J. l2 - -l-4. U() 0 0 0 0 0 0 0 1 2 0 
+4. lL - +5.00 0 0 0 0 0 0 0 1 0 0 
+.5 . l::: - +6.00 0 0 o- 0 0 1 0 0 0 0 
-1-(; . 12 .:t.td higher 1 0 0 0 0 .o 0 0 0 0 
srw;u~ 
VISION RX X 21 32 9 2 X 23 16 15 10 FOR 7\EAR 
~HNU S RX FOP, 
DISTANCE 
-. 12. - -1.00 8 3 
-1.12 - -1.50 4 2 
-1.62 - -2.00 3 2 
-2. 12 - -2.50 2 2 
-2.62 - -3.00 0 0 
- 3.12 - -4.00 2 0 
- IL l2 - -5. ()() 0 1 
-5.12 - -6.UO 0 0 
-6 .12 - -7 .00 0 1 
-7.12 - -3.00 0 0 
-3. 12 - -9.00 0 1 
HONDURAS 1980 
tJ CJ1 + + + + en + + + + H ~ . I-' N w I-' ~-~ 1'-) w ~Il Vl . L: Ln 
, • . ! ,.., c I-' I-' I-' 0 C' ,...... ...... I-' 
f.~ ~ I'J N N t:-~ N N N trJ I \:!'] 
n ;r..-
+ ~ r! <: + ~-· - < .~ .J + H I-' + + 0 H I-' + 
::' j (/l . N w Vl N w 
>:"! H 0 . . ~· H 0 . . ~· 
-·· ~· 0 0 c H 0 0 0 c H 0 0 s .·: ~ 0 u ~~ 
t:""j 1:'1 
:;r.J ~j 
.fLN~O 7 7 0 0 4 9 1 0 
+.lL - +.5U 2 0 5 10 0 2 2 14 14 0 
+.62 - +l.UO 0 1 9 3 0 3 0 0 15 15 
+1.12 - +l.:.iU 0 0 0. 2 0 0 0 5 12 0 
+1.62 - +2.00 1 0 1 1 0 0 1 2 2 1 
+:C:.l~ - +3.00 0 0 0 0 0 0 2 3 1 0 
+J. l2 -- +4.\10 0 0 1 0 0 0 0 1 0 0 
-f-!i. 12 - +.).00 0 0 0 0 0 0 0 0 0 0 
-1-5. l:,: - +6 .00 0 0 0 0 0 0 0 0 0 0 
-t-{"J .. l2 (l i td higher 0 0 0 2 0 0 0 0 1* 0 
sw.:;u~ 
VlSIO>l RX X 21 76 43 9 X 53 84 67 15 
FOB i\EAH 
~.JINUS RX FOL 
DISTANCE 
-.U - -1.00 3 3 
-1. 12 
-
l ,. " 
- • .JU 2 4 
-2 .00 2 
*Aphakic Prescription 
-l.b2 - 3 
-2. 12 - -2.50 0 0 
-2.62 - -3.00 1 0 
-3.12 - -1 •• 00 0 0 
-1·. 12 - - 5.00 0 1 
-5.12 - - 6 .00 0 0 
-6. 12. - -/ .OU 0 0 
-7.12 - -3.00 0 0 
-o.l2 - -9.00 0 0 
t:J (J) 
H H 
~n r-- ~ 
""" t"~ 0 
S{ r' f:Tj 
(') 
~ <: 
H 
"' 
(,") 
!>"! H 
~ 
i'LMO 
+.lL - +.50 3 
+.62 - +l.UU 1 
+l.lL - +l.A; 0 
+ 1. (, 2 - +2. 00 0 
+::..u - +3.00 0 
+:.1. 12 ·- -h.:,l) 0 
+ i; . 1 L -- +j.OQ 0 
-l· ·;, • l :: - +e ... oo 0 
. : ~ ~; . . ·") L~ ~ l ; td hi~;her 0 
SINCLE 
VIS Ttl>! J{X X 
f()l{ i\EAH. 
;·1L\US RX FOi: 
DISTANCE 
-.12. - -l.JO 4 
-1.12 - -l. 50 3 
-l. 62 - -2.00 0 
-2 .1 2 - -2.~0 0 
-2 .o 2 - ·-3.UiJ 0 
-3. 12 - -4.iJO 0 
-1·. 12 - - ) .00 0 
-5.12 -6.UO 0 
-6. l2. - -/ .ou 0 
-7.12 - -3.00 0 
-3.12 - -Y.OO 0 
+ + 
. ....... 
l.Jl 
0 ....... 
f'.,) 
+ 
...... + I'.J 
c -~ . 
c 0 
C ' 
9 11 
4 18 
0 12 
1 1 
0 2 
0 0 
0 0 
0 0 
0 0 
0 0 
7 0 
HONDURAS 1979** 
+ + 
N w 
....... ....... 
N N 
r-: 
"'" + v w 
. 
-· c 1-i 
c c: 
l..,..J 
~::r 
5 0 
2 0 
5 0 
1 0 
1 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
(/) 
t-' 
z 
(.J 
r' 
t l'j 
<: 
H 
(/) 
H 
;::; 
1 
2 
0 
1 
0 
0 
0 
0 
0 
X 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
+ 
Ln 
C ' 
+ 
....... 
C' 
0 
13 
9 
5 
1 
1 
0 
0 
0 
0 
0 
15 
+ + + 
l·~ 1'-) w 
,..... ,_. 
....... 
N N N 
~~ 
.· ... 
+ + t.: (-.; w 
, .. .... 
C) c l--1 
c c c :· 
r;; 
'J 
19 2 0 
14 ' 4 0 
16 2 0 
7 3 0 
4 0 0 
1 1 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
3 1 0 
~'c*None of the data frorn this 
clinic was presented in th~ 
previous text of t h is paper. 
HONDURAS 1979 
t:J C/) + + + + C/) + + + + H H . .... N w H I-:" N w rn ~:~ U1 z ut 
r-i c.-; 0 .... .... .... 0 c 1-' 1-' ,_. ?.:'; t-' N N N t-' N N N 
--~. trl tti I n I ;.... ;J.> r-: < + ..... <! + '' H ,...... + + 8 H 1-' + + 8 
-,..-.J (;) . N w en . N w >~ H 0 . . =r: H 0 . ~ C) 0 c H 8 0 0 0 H 0 c:: 0 0 0 s 
...... 
rr] 17; ~~ ,., 
PLANO 7 7 0 0 4 9 1 0 
+.12 - +.50 1 6 9 3 1 1 6 10 2 0 
+.62 - +1.00 0 7 7 4 0 0 7 13 5 0 
+l.lL - +1.50 0 2 5 2 1 · 2 3 6 6 0 
+1.62 - +2.00 1 0 2 2 0 1 0 2 4 0 
+:2.12 - + 3. 00 0 0 0 2 0 1 1 1 0 0 
+:.1.12 ..• +4.UO 0 0 0 0 0 0 0 0 0 0 
+t, . J 2. 
- +5.00 0 0 0 0 0 0 0 0 0 0 
+5. IL - +G.OO 0 0 0 0 0 0 0 0 0 0 
-:-~). 12 il itd higher 0 0 0 0 0 0 0 0 0 2* 
SIN\~Lf~ 
VISION P.X X q7 12 1 0 X· 66 16 5 7 ,,_. FOH \\ EAR 
i-111\US IZX FOE 
DISTANCE 
-.12 - -1.00 1 3 
-1.12 - -1 .50 4 1 
-l. 62 - -2.00 2 0 
-2. 1'2 - - 2.50 0 1 
-2.62 - -3.UO 1 1 *Aphakic Prescription 
-3.12 - -4.00 0 0 
-4. 12 - -s.oo 0 0 
-5.12 - -6.00 0 1 
-6.12 
-
-7.00 0 0 
-7. 12 - -3.00 0 0 
-3.12 - -9.00 0 0 
VENE~EULA 1981 
tJ (J~ + + + + (/l + + + + H !:j . ...... N .W H ...... N w 
ell 
"'" 
l.n /~ u• 
1-j (.") (.) 1-' 1-' 1-' c.: c ...... ,_. ...... 
r~ t"' l'..l N N r~ N N N tTl t'l 
n I ~: ~·, t-~ <~ + < + "·' H ...... + + i:1 H ...... + + G ('j (i) . N w (/l . r-..: w 
.... ~ H 0 . ~· H 0 -4 
~ C.• ·o c H C) c C> c H .• C• c c: '. c c.; (: 
l-j r·i ;;<:l 
·'' 
rLNW 1 1 6 0 3 10 2 0 
+ .lL - + .SU 0 0 3 1 0 5 3 3 6 0 
+.G 2 - +l.UO 0 0 6 6 0 3 3 18 1'• 0 
+l.lL - +l..JU 0 0 9 5 0 1 0 11 15 0 
+l.GL - +~.00 1 0 1 6 0 1 1 7 5 0 
+~.lL - +3.00 0 0 2 2 0 1 0 2 6 0 
+ :.1 . 12. ... +1-1 . :;u 0 0 1 0 0 0 0 0 0 0 
+ L1 , 1 l - -:·j .00 0 0 0 1 0 0 0 0 0 0 
+5. lL - +G.OO 0 0 0 0 0 1 0 0 0 0 
-~- ~J . l2 C'li JC.l ll igber 0 0 0 0 2* 0 0 0 0 0 
SINGLE 
ViS JOi·l RX X 37 40 25 18 X 61 50 32 7 {• FOJ{ !\EAR 
:-lll\U S RX f.'Oi'. 
DISTANCE 
l '' 
-. "- - - l . JO 7 8 
-1.12. - - 1. so 4 4 
- l. G2 - -2.00 5 4 
-2. 12 -2 . )0 0 6 *Aphakic Prescription -
-2.62 ·- ·-3 . (J0 1 1 
-J.l2 - -4 .UO 4 1 
-4. 12 - -).00 4 3 
-5. 12 - -6.00 2 1 
-6.12 - -l.OU 1 0 
- 7.12 - -3.00 1 0 
-3. 12 - -9.00 0 0 
ALL POPULATIONS SURVEYED, TOTAL N=2332 
d (J~ + + + + (I) + + + + 
H H . ..... N w H . 
"'""' 
N l.J 
Ul ~~ ll1 z \.J1 
..-; C'l 0 ..... ..... ..... 0 c ..... ...... ,_. 
~- t'"' N . N N t-< N N N trJ I ! trJ n I ~ ;J.>-H < + < + 1" :; -' < 8 H ..... + + d H ..... + + 
"J Ul . N w cr • . N w 
>:: H 0 . . ...... H 0 . ~~ ...... ... 
~ 0 0 0 H ~~ 0 0 c H .. , 0 0 ~ 0 0 0 
'"'" ~ 6 :;>:! 
--
:'L:\7~0 34 36 12 1 26 56 8 0 
+.12 - +.50 29 16 58 27 1 25 23 67 37 !"\ v 
+.62 - +1. uo 24 8 54 27 0 14 19 78 58 16 
+l.ll +1.50 n 3 23 17 1 21 4 37 45 0 - 0 
+1.62 - +2.00 6 0 9 13 0 4 3 20 22 l 
+~.12 - +3.00 3 0 3 6 0 4 4 11 12 0 
+:.3.12 - +4.00 0 0 2 1 0 0 0 2 2 0 
+4 .lL - +5.00 0 0 0 1 0 0 0 1 0 0 
+S.l:Z - +6.00 0 0 0 0 0 2 0 0 0 0 
.,_ •. l ') 
, ~~· • J._ '" ilitd higher 1 0 0 2 4* 0 0 0 0 0 
smGLE 
VISJm·l RX 
FOE ?\EAR X 160 195 100 31 X 241 206 139 42 
:H:\US RX FOl~ 
DISTANCE 
-.ll - -1.00 34 29 
-1.12 - 1.50 18 14 
-1.62 - -2.00 13 8 
-2..12 - -2 . 50 2 11 
-2.62 -3.00 3 2 
-3.12 - -4.00 7 1 
-4. 12 - -5.00 4 5 
3 3 
:!'Aphakic Prescription 
-5. 12 - -6.00 
-6.12 -7.00 2 "' .J 
-7. 12 - -3.00 1 0 
-3. 12 - -9.00 0 1 
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